Background: Workers' compensation is intended for injuries that occur at work and is expected to be mostly for trauma and mostly nondiscretionary conditions. We tested the null hypothesis that there is no difference in the ratio of likely discretionary to likely nondiscretionary surgery between patients treated under workers' compensation compared with commercial insurance controlling for age, sex, and anatomical site for either traumatic or nontraumatic diagnoses. Methods: Using claims data from the Texas workers' compensation database and Truven Health commercial claims we classified International Statistical Classification of Diseases and Related Health Problems, Ninth Revision, Clinical Modification (ICD-9-CM) diagnoses and procedure codes as likely discretionary or likely nondiscretionary, and as traumatic or nontraumatic. Ratios of likely discretionary to likely nondiscretionary surgery were calculated and compared. Results: Among patients treated under workers' compensation, the ratio of likely discretionary to likely nondiscretionary surgery was significantly higher for traumatic diagnoses (0.57 [95% confidence interval, CI, = 0.56-0.61] vs 0.38 [95% CI = 0.37-0.40], P < .05) and significantly lower for nontraumatic diagnoses (9.4 [95% CI = 9.20-9.42] vs 13.2 [95% CI = 12.9-13.3], P < .05) compared with commercial insurance. Conclusions: Workers' compensation often covers likely discretionary musculoskeletal surgery, and insurance type may influence treatment.
Introduction
Workers' compensation dates as far back as 2050 bc, when compensation for injury was outlined by Sumerian law for a worker's specific body parts. 1 Workers' compensation did not take hold in the United States until Upton Sinclair's book The Jungle increased awareness of dangerous factory work conditions. In terms of musculoskeletal health, workers' compensation was intended to cover major traumatic injuries that occur on the job, not common illnesses, genetic variations, or age-related changes that are first noticed or become more bothersome at work. As a matter of fact, making such illness compensable is known to increase the prevalence and severity of illness. [2] [3] [4] Such so-called secondary gain from illness is a social determinant of health. 5 Current best evidence supports that age-or injury-related conditions such as osteoarthritis-with rare exception (eg, baseball pitcher's elbows)-are not accelerated by environmental exposures such as arm use. In general, the body responds favorably to use (exercise).
Although age-related conditions such as rotator cuff tendinopathy and hand osteoarthritis are prevalent and often asymptomatic among the adult population, 6, 7 they are often misperceived as an injury when they are newly symptomatic. 8 Studies have shown that people who claim a work injury on one shoulder or knee often have similar or worse age-related changes in the opposite, asymptomatic shoulder or knee. 9 It can be argued that there is no basis for coverage of these conditions by workers' compensation insurance when there is no clear evidence that a work-related injury was the cause of pathology, especially because there is evidence that such coverage may increase symptoms and limitations. [2] [3] [4] Ideally, the options offered and the choice made for a given discretionary problem (traumatic or atraumatic) would not be affected by insurance type. If treatment is based on an accurate understanding of the problem, best evidence, and a person's values, we would expect few surgeries for nontraumatic problems under workers' compensation and little or no difference in the rate of discretionary surgery for traumatic problems.
Therefore, we tested the null hypothesis that there is no difference in the ratio of likely discretionary to likely nondiscretionary surgery between Texas workers' compensation and Truven commercial insurance databases, stratified by traumatic and nontraumatic diagnoses controlling for diagnoses, age, sex, and anatomical site.
Methods

Data Sources
The Texas Department of Insurance, Division of Workers' Compensation (DWC), is mandated to maintain a statewide claims database of injured employees meeting occupational injury reimbursement policies and guidelines under the Texas Labor Code, Chapter 413. Data on professional services from the Public Use Data File (PUDF) from January 1, 2012, to December 31, 2014, were used for this analysis.
This study also utilized the Commercial Claims and Encounters Database within the Truven Health MarketScan Database including outpatient claims from January 1, 2012, to December 31, 2014. This national database consists of commercial claims providing health care utilization and expenditure data at the patient and claim level. The data set derived from the database includes patients with fee-forservice plan data and a known enrollee identification number from enrollment.
Study Design
This retrospective database study compares all workers' compensation claims (N = 43 000) and a 10% simple random sample (N = 39 712) of the Truven commercial claims database with Current Procedural Terminology (CPT) codes as listed in Online Appendix A. All individuals between 18 and 65 years of age in each database were included. All study hypotheses and methods for analysis were developed a priori. Institutional review board approval was not required for this de-identified, secondary data analysis.
Procedures were classified as discretionary if International Statistical Classification of Diseases and Related Health Problems, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis codes were associated to arthropathy, tendinopathy, enthesopathy, neuropathy, or for nonspecific diagnoses (Online Appendix B). Procedures for injuries where surgery is optional (eg, distal biceps rupture, clavicle shaft fracture) were considered likely discretionary. All claims with an ICD-9-CM diagnoses code from 800.00 to 999.99 were classified as traumatic whereas all others were nontraumatic. Anatomical regions were discerned and categorized through ICD-9-CM diagnosis codes and associated CPT codes. The rate and ratios of likely discretionary and nondiscretionary surgeries were stratified by traumatic and nontraumatic diagnoses by age categories, sex, and anatomical site for each database.
Statistical Analysis
The prevalence and proportion of likely discretionary to likely nondiscretionary surgeries was calculated in each category. Differences in prevalence were analyzed for statistical significance using 2-tailed Pearson chi-square tests (α = .05).
The ratio of discretionary to nondiscretionary surgeries, stratified by traumatic and nontraumatic, was calculated by dividing the number of discretionary by the number of nondiscretionary procedure claims. The log-binomial regression model was used to estimate the prevalence rate ratio and 95% confidence interval (CI). 10 To test hypotheses regarding the difference between population estimates, overlapping 95% CIs indicated a nonsignificant difference. Estimates with 95% CIs with no overlap identified significant differences.
A post hoc power analysis demonstrated that 79,775 patients provided >99% power (α = 0.05) to detect a statistical difference in the ratio of discretionary to nondiscretionary, as well as the ratio of traumatic to nontraumatic diagnoses between the 2 databases.
Results
In the Texas workers' compensation database, 30,480 (71%) traumatic claims and 12,520 (29%) nontraumatic claims were identified (Table 1 ). In the Truven commercial data set, 14,834 (37%) traumatic claims and 24,878 (63%) nontraumatic claims were identified. There were some variations in rate by age, sex, and anatomical side ( Table 2) .
Among traumatic diagnoses, the ratio of likely discretionary to likely nondiscretionary surgery was 0.57 (95% CI: 0.56-0.61) in the Texas workers' compensation compared with 0.38 (95% CI: 0.37-0.40) in the Truven commercial database (P < .05; Table 3 ). Among nontraumatic diagnoses, the ratio of likely discretionary to likely nondiscretionary surgery was 9.4 (95% CI: 9.20-9.42) in the Texas workers' compensation compared with 13 (95% CI: 12.90-13.30) in the Truven MarketScan database (P < .05; Table 3 ). The ratios also varied by age, sex, and anatomical site.
Discussion
The criteria for compensability under workers' compensation vary from state to state, particularly for conditions in which an acute event is not generally accepted as the cause of pathophysiology. Many states, including Texas, cover nontraumatic conditions when symptom intensity is greater after an event at work. Terms such as aggravated and accelerated imply that changes in symptoms have a direct correspondence with changes in pathophysiology-an idea that is inconsistent with current best evidence. Consequently, conditions that are part of normal human aging and not clearly accelerated by environmental exposures (eg, arthropathy, tendinopathy, enthesopathy, neuropathy) are covered under workers' compensation. With respect to musculoskeletal disease, workers' compensation is arguably meant to cover work injuries such as amputation, fracture, tendon, or nerve laceration. Therefore, we hypothesized that the rates of likely discretionary surgery would not be expected to vary appreciably between workers' compensation and commercial insurance for both traumatic and nontraumatic conditions. We found that musculoskeletal surgery under workers' compensation was mostly for trauma, but a greater proportion was likely discretionary. Discretionary surgery for nontraumatic problems was less likely under workers' compensation.
This study should be read with a number of limitations in mind. First, we used the Texas workers' compensation database instead of a national workers' compensation database, and the findings may not be generalizable to other states. Second, the process of assigning associated anatomical regions was somewhat subjective and arbitrary (eg, does carpal tunnel syndrome belong in the neurological or the hand category?). Third, the procedures were divided into discretionary and nondiscretionary categories based on the concept that all surgeries for nontraumatic disease other than neuropathy and many for trauma are discretionary, which some might debate (eg, given that it can progress to permanent nerve damage, does carpal tunnel syndrome belong in the discretionary or the nondiscretionary category?). In addition, many degenerative disorders of the shoulder (eg, rotator cuff tendinopathy with a defect) are described and treated as an acute tear despite the fact that a large proportion of the adult population has an asymptomatic defect in the rotator cuff associated with normal aging. 6 Fourth, the coding for the primary diagnosis in the Truven database is less specific (ie, procedural codes associated with ICD-9 diagnosis codes often lack specific anatomic information), resulting in a large number of nonspecific diagnoses that might have affected the results. Finally, it is possible that the proportion of nondiscretionary surgery for ICD-9 codes in a given anatomical area varies between insurance types for reasons that we cannot account for using claims data. In our opinion, these differences are likely to be limited and have little effect on rates of likely discretionary or nondiscretionary surgery. Note. Row percentages are reported.
As expected, we found that musculoskeletal surgery under workers' compensation was mostly for trauma (71%), but a greater proportion of surgery for musculoskeletal trauma was likely discretionary. Discretionary surgery for nontraumatic problems was less likely under workers' compensation. One possible explanation for these findings is that surgeons and/or patients prefer surgery for a workrelated problem, but that surgery for a nontraumatic problem is less likely to be approved by the insurer. There are many alternative explanations and no way to determine the relative applicability of each theory using claims data. In our opinion, if the decision for discretionary surgery is based on a patient's preferences based on their values (rather than recommendations, misconceptions, or incentives), there should be little difference based on insurance type. For instance, in Massachusetts there was no increase in the overall rate of discretionary surgery after legislation that provided health care insurance to a large number of people that were previously uninsured. 11 The observation that the rate of likely nondiscretionary surgeries was significantly higher among traumatic diagnoses in workers' compensation in the youngest age group fits the expectation that workers' compensation should be covering on-the-job injuries, which would be expected to be more common in dangerous work performed by younger adults (eg, amputations, fractures, crush, or burns). This notion is also supported by the observation that the vast majority of nondiscretionary surgeries involved hand trauma, a common area for on-the-job injury. In the older age groups, an increasingly larger percentage of discretionary traumatic diagnoses are covered under both databases, although the rates are significantly higher in the workers' compensation database. One might argue that patients in the workers' compensation database undergo discretionary surgery to expedite recovery to return to work. However, in the absence of reliable evidence that operative treatment yields a more rapid return to work than simulated (or sham) surgery or nonoperative treatment, this rationale might influence patients to choose treatments that are not consistent with their values.
The finding that the ratios of likely discretionary to nondiscretionary surgeries did not differ significantly between the two databases for both the traumatic and nontraumatic category (with the exception of the three oldest age categories, female, shoulder, wrist and nonspecific in the traumatic category; and the hand and wrist in the nontraumatic category) is interesting and highlights the similarity in rates of discretionary procedures between the two data- Note. Row percentages are reported. ND = not determined.
bases. The fact that the ratios of discretionary to nondiscretionary surgeries in the nontraumatic category are comparable between the two databases might suggest that discretionary procedures addressing age-related changes, such as rotator cuff tendinopathy, are currently being accepted by employers and covered under workers' compensation. Similar patterns emerge when comparing the ratios in each anatomical category (except for the wrist and hand). This may be the result of a structural defect seen in rotator cuff disease. Rotator cuff disease is frequently labeled as a tear, which implies that it is an injury benefiting from repair, which makes it appear nondiscretionary. Current best evidence supports the concept that rotator cuff disease is an expected part of human aging that develops in the absence of injury, and many patients, if not most, have few symptoms or are well adapted. 6 Similar to other musculoskeletal conditions, 8 newly symptomatic rotator cuff tendinopathy is often misinterpreted as an injury. 9 This misinterpretation may be reinforced when magnetic resonance imaging findings of a defect are interpreted as a "tear" and signal changes and thinning consistent with agerelated tendinopathy are interpreted as a "partial tear." 6, 12, 13 When a patient is told that they have a "tear," they may assume that they have an injury and that surgical repair is necessary. When a person understands the problem as agerelated thinning or a defect, they might make a different choice. It is important to correct misconceptions that could lead a patient to make a decision that is not in line with their values, which is sometimes framed as a misdiagnosis of patient preferences.
Surgeries for amputation, tendon laceration, or nerve laceration are generally nondiscretionary. Surgery for agespecific changes (eg, tendinopathy, enthesopathy, arthropathy) is predominantly discretionary, as are surgeries for many injuries (eg, clavicle fracture, humerus fracture, distal biceps tendon rupture). There is no evidence that repair of small rotator cuff defects alters the natural history of the disease. On the contrary, there is mounting evidence that small defects do not increase appreciably in size over 5 years, irrespective of activity level and symptom severity. [14] [15] [16] [17] Having framed the debate and current best evidence, what is clear is that surgery for a rotator cuff defect is dis- When procedures for specific types of trauma and all types of arthropathy, enthesopathy, and tendinopathy are considered likely discretionary, some patterns emerge in a comparison of workers' compensation and commercial insurance. Refining our ideas about which types of surgery are perceived as necessary is in the best interest of patients who might mistakenly believe surgery is their only option. Future research might determine the source of these variations and test whether tools to reduce a choice for surgery that is based on misconceptions or biases (eg, decision aids) might ameliorate the differences between workers' compensation and commercial insurance.
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